Cyclophosphamide and etoposide canine studies demonstrate the cross-species potential of the flow cytometric peripheral blood micronucleated reticulocyte endpoint.
Erythrocyte-based micronucleus tests have traditionally been performed with bone marrow specimens, since, in most preclinical animal models, the spleen can efficiently remove aberrant erythrocytes from the circulation. Even so, evidence is mounting that by examining tens of thousands of young (CD71-positive) circulating reticulocytes for the presence of micronuclei via flow cytometry, a sensitive assay of cytogenetic damage is realized. The work described herein was designed to test this hypothesis further, using an important preclinical toxicology model, the beagle dog. In these experiments, purebred male beagles were treated for five consecutive days with cyclophosphamide (0, 6.25, 12.5 or 25mg/m(2)/day) or for two consecutive days with etoposide (0, 1.56, 6.25 or 12.5mg/m(2)/day). Before treatment, and on each day of administration, blood specimens were collected and processed for flow cytometric scoring of micronucleated reticulocyte (MN-RET) frequency. Twenty-four hours after the final administration, blood MN-RET frequencies were determined via flow cytometry, and frequencies of micronucleated bone marrow polychromatic erythrocytes (MN-PCE) were determined using acridine orange and May-Grunwald Giemsa staining. In the case of cyclophosphamide, elevated blood MN-RET frequencies were observed 2 days after treatment began, and the maximal frequency was achieved 1 day later. Similarly, etoposide-induced blood MN-RET were not evident 1 day after administration began, but a robust effect was apparent 2 days after treatments were initiated. Twenty-four hours after the final administrations, dose-related micronucleus responses were evident for both agents and in both blood and bone marrow compartments. Good overall agreement between MN-RET and MN-PCE frequencies was evidenced by high Spearman's correlation coefficients-0.89 for blood flow cytometry versus bone marrow acridine orange staining and 0.83 for blood flow cytometry versus bone marrow May-Grunwald Giemsa staining. Taken together, these results provide further support for the cross-species utility of flow cytometry-based blood MN-RET measurements.